We exploit a novel survey of recently arrived asylum seekers in Germany in order to estimate the degree of intergenerational mobility in education among refugees and compare it to the educational mobility of similar-aged individuals in their region of origin. The findings show that the refugees in our sample display high rates of educational mobility, and that their upward mobility is rather high when compared to the reference group in their region of origin. These results suggest that there exists positive skill selection among recently arrived refugees in Germany.
Introduction
Europe, and in particular Germany, saw a rapid increase of asylum applications between 2014 and 2016. According to Eurostat, in 2016 alone around 750,000 refugees relocated to Germany. 1 Such a significant influx of people has renewed public concerns about the integration of immigrants into the resident society, even influencing voting outcomes in favour of anti-immigration parties (e.g. Dustman et al, 2018; Bratti et al., 2017) . Apprehensions regarding refugees, and migrants in general, partly stem from cultural differences between migrants and the native society, and, in addition, the financial burden they may impose on the host country population Preston, 2007, Fuest, 2016) . Aside from the possible negative effect of migration on wages, public concerns are mostly centred on the fiscal burden that may be caused by migrants (Dustmann and Frattini, 2014; Boeri, 2010) . This issue applies even more so to refugees, since they may begin to contribute only in the medium or long run, after their assimilation into the labour market is complete; and are often net beneficiaries for a short period immediately following their arrival. 2 In the economics of migration, one of the main factors affecting the assimilation of migrants has been identified as their level of self-selection; i.e. their relative skill level in comparison to the skill distribution of their country of origin (Borjas, 1985; Chiswick, 1978) . Individuals from the upper end of the skill distribution assimilate faster into the host country's society, while individuals from the lower end assimilate slower, and are thus more likely to be net beneficiaries of the social security system. Furthermore, as the Roy-Model of income maximization predicts, countries with more generous social insurance and benefit systems might attract negatively selected migrants who need more time to assimilate in the host country's labour market (Borjas, 1987; Borjas, 1999) .
However, since refugees may differ from economic migrants in several ways, which in turn may affect their economic assimilation, it remains an open question as to whether and how these considerations apply to them. The scant existing international evidence shows contrasting results.
Refugees in Sweden and the US have been shown to assimilate faster than economic migrants (Luik et al, 2018; Cortes, 2004) , while the evidence for Norway points to a slower rate of assimilation for refugees (Bratsberg et al, 2014) . As a consequence, a lack of information about 1 Henceforth, we will use the terms asylum seekers and refugees as synonyms.
2 In Germany, for instance, asylum seekers are initially allocated to reception centres where their basic needs are met, and are later entitled to receive financial support, up to the amount warranted to citizens by the social security system, once they move to private accommodations. Depending on the dimension considered (labour earnings, educational attainment, etc) assimilation of migrant groups in the host country may also be an ongoing process lasting several generations, as shown by Bönke and Neidhöfer (2018) for the group of Italian immigrants in Germany. Furthermore, refugee flows may significantly affect the labour and wage opportunities of directly competing residents in the receiving countries (Borjas and Monras, 2017) . the relative skill level of current refugees makes it difficult to forecast their economic assimilation prospects within the destination countries (Dustmann et al., 2018) . Due to the nature of their displacement, and reasons for its occurrence -mostly war, human rights violations or other fatal, unforeseen events -the migration decisions of refugees are, presumably, less based on economic considerations such as income maximization. Hence, the selection pattern of refugees may differ in both directions; refugees might be more positively or more negatively selected than other migrants from comparable countries of origin.
This study contributes to a widening of our knowledge on the skill selection of recently arrived refugees; taking advantage of novel survey data for asylum seekers living in southern Germany (see Lange and Pfeiffer, 2018) . The survey includes information on the refugees' own education and retrospective questions about their parents' education. Lange and Pfeiffer (2018) show that, on average, young male asylum seekers in this sample, and also their parents, have more years of schooling when compared to same-aged males from their country of origin. In our analysis, we focus on the unobserved skills of these refugees and propose a novel way to measure it. First, we estimate the degree of intergenerational mobility of the refugees in our sample; for instance, their educational improvement in comparison to their parents' level of education. Then, we compare our estimates with cross-country estimates on the level of educational mobility in the regions of origin of these refugees. The difference between these two measures is indicative of the refugees' level of self-selection in unobserved skills. Our results show that, in our sample, refugees display higher than average absolute and average rates of intergenerational mobility when compared to the same-aged male population in their respective home region. We interpret this as a sign of positive selection on unobservable skills for our sample of refugees.
The remainder of the paper is organized as follows: Section 2 briefly summarizes the literature on the intergenerational persistence of education. Section 3 describes the Data. Section 4 presents and discusses our results. Section 5 concludes.
Relative and absolute intergenerational mobility in education
Education, as a proxy for human capital, is strongly determined by family background; since education decisions are shaped by parental preferences, the availability of economic resources, and credit constraints (Becker & Tomes, 1979; Checchi et al., 2013) . Hence, parent-child-schooling correlations are strongly related to other measures of social intergenerational mobility such as those based on income or occupation (Blanden, 2013; Black and Devereux, 2011 ). An established way to measure the intergenerational mobility of education is to estimate the following linear regression model:
Where represent the offspring's and the parents' education in family , measured in years of schooling. The steeper the slope of the relationship between these two variables, the stronger is the association between parents' and children's education within the analyzed sample. is a constant, and an error term.
(1 − ) measures the degree of intergenerational mobility (see e.g. Black and Devereux, 2011) .
The cross-country study by Hertz et al. (2007) applies this framework, and shows that education is more persistent over generations in developing countries than in OECD countries. Furthermore, educational mobility is low in South America and South-East Asia, and rather high in Scandinavian countries. 3 Table A1 in the Appendix reports some published estimates of intergenerational mobility for developed countries, and for countries in the geographic regions from which the individuals in our sample of refugees originate. These estimates indicate that intergenerational mobility is higher in Germany than in the regions of origin of the refugees in our sample.
The degree of educational mobility within a population is considered to be a summary measure, We do so comparing the intergenerational mobility of refugees in our sample with the average degree of intergenerational mobility of same-aged non-migrants in their regions of origin. We retrieve the mobility estimates for the latter from the World Bank's Global Database on Intergenerational Mobility (GDMI; see Narayan et al., 2018) . A higher rate of intergenerational mobility among the subgroup of 3 Neidhöfer et al. (2018) show that in most Latin American countries educational mobility has been rising substantially for people born in the eighties in comparison to their parents and grandparents. 4 Borjas et al. (2019) use the residuals from earnings regressions to measure the self-selection on unobservable characteristics of Danish emigrants. Corneo and Neidhöfer (2019) measure the unobserved skill level of Italian migrants worldwide, via the probability an individual is either unemployed, or has a high occupational position in the destination country, given their level of education. These two methods for measuring unobserved skill selection are suitable for long-term migrants, but not applicable to this study, since the refugees in our sample were interviewed shortly after arrival, and thus most do not present any measurable labor market outcomes.
refugees with respect to their region of origin is a sign of a positive degree of skill selection for this group, while a lower mobility rate shows that refugees in this group are negatively self-selected.
In this application, we face one limitation when measuring intergenerational mobility using only the estimated slope coefficient in equation (1): the slope coefficient measures the partial correlation between parents' and children's years of schooling and hence, is sensitive to each form of variation within a family from one generation to the next, without making a distinction between whether it is an improvement or a deterioration. However, only individuals improving their level of education in comparison to their parents should be in the upper end of the distribution of (unobserved) skills, and thus defined as positively self-selected. Hence, it is insightful to also estimate an absolute measure of intergenerational upward mobility for our refugee sample, namely, the probability of children to have a higher level of education than their parents, given that parents are not in the highest educational category (tertiary education 5 ):
( > ) = Pr( > | < ).
(2)
The higher this probability, the higher is the average educational upward mobility within the sample.
Data
The sample of young male asylum seekers that we use stems from the `Real-world Laboratory Survey among Asylum Seekers', a novel survey data set of asylum seekers who were part of the large influx to Germany in recent years (see Lange and Pfeiffer, 2018) . The survey contains information on asylum seekers living in two group accommodations close to the city of Heidelberg, in southern Germany. In cooperation with the administration of these group accommodations and the local foreigner's administration offices, a scientific survey among the asylum seekers was conducted in The data set contains items related to the socio-economic status of the respondents before and after they left their home country. We rely on self-assessment by the interviewees in regard to their own and their parents' educational attainment, and follow the literature in employing years of education as a proxy for human capital (e.g. Hertz et al., 2007) . Years of schooling is retrieved from the answer 5 The necessary years of schooling to be eligible for attaining tertiary educational tracks vary between most sending countries (usually 12 or 13 regular years of schooling to finish secondary education). We follow the official and country specific UNESCO ISCED Educational Mappings from 2011. to the following question: "How many years did you go to school? (If applicable, including university)"
for the asylum seeker as well as his or her father and mother. 6 Table A2 in the Appendix reports the complete list of countries of origin, as well as their respective absolute and relative frequencies. It is important to note that the employed sample is not representative of the recent influx of asylum seekers to Germany with respect to the country of origin. According to BAMF (2017), refugees applying for asylum in Germany predominantly stem from Syria (37%), Afghanistan (18%) and Iraq (13%). Asylum seekers from Afghanistan and Gambia are relatively overrepresented in our sample, while Syrian asylum seekers seem to be relatively underrepresented. mobility. 9 We find an average of 9 years of education attained within the sample of asylum seekers. In the subsequent columns we measure the association with father's and mother's years of schooling separately, and then include both in the regression. The estimates do not change the overall pattern substantially and show that father's education is a better predictor of children's education than the education of the mother. As is evident, the inclusion of age does not change the estimates significantly.
Results

a. The intergenerational mobility of asylum seekers
Generally, these estimates show that individuals in our sample of refugees are, on average, more mobile than the population in most transitioning and developing countries, but less mobile than the population in most refugee reception countries, such as Germany (see Table A1 ). 10 
b. Comparison to region of origin
In this section we compare the intergenerational mobility estimates for our sample of asylum seekers in Germany with the overall level of intergenerational mobility in their country or region of origin. For this purpose, we estimate the intergenerational mobility separately for subgroups of refugees, clustered by their country or region of origin. Figure 1 shows our estimates in comparison to the World Bank estimates (Narayan et al., 2018) for males belonging to a comparable cohort. 11 For Afghanistan 10 The estimates shown in Table A1 are comparable to our estimates, since most reported estimates rely on the same methodology, similar age cohorts and parent-son pairs (see A1 for additional information on samples and descriptive statistics). 11 The comparison data selected from the Global Database on Intergenerational Mobility (GDIM, 2018) builds on large Microdata retrieved from population surveys, which were conducted in the corresponding countries. Selected data is restricted to parent-son pairs given that the male child is born in the 1980's birth cohort. The underlying population surveys were conducted between 2010 and 2016. and Iraq we have both enough observations to estimate the intergenerational mobility indices within our sample, and a direct comparison; as the countries are included in the GDIM. For Syria, since no country specific estimates are available in the GDIM, we built an artificial comparison group based on the same cultural and geographic region and the income group the countries are ranked in (middle income countries). 12 We then report the unweighted average among the countries belonging to this group. 13 We form two further subgroups of refugees by their region of origin -MENA 14 and Sub-Saharan Africa -and compare the estimates with the unweighted average of all country estimates contained in the GDIM in these regions. Table 3 shows more information on the estimates, like the confidence interval of our estimates and the range for cross-country averages of the World Bank estimates.
Figure 1: Educational Mobility of Asylum Seekers in Comparison to their Region of Origin
Notes: Figure shows the intergenerational mobility estimates for our sample of refugees and the World Bank estimates of the country or region of origin. Higher values mean higher intergenerational mobility in education. For more details on the estimates, see We report the regression based indices for relative mobility, obtained by estimating equation (1) on our own sample and retrieved from the World Bank data for each country or region of origin, as 1 − .
The table also contains the predicted probability that individuals have a higher level of education than their parents, given that neither of the parents is in the highest education category. The average probability that individuals in the sample improve their level of education with respect to their parents is 0.6, which is consistent with the high degree of relative mobility estimated within this sample. Hence, the regression based estimate for the sample of young male refugees is not driven by a downward mobility pattern.
The estimates show that the refugees in our sample display consistently higher rates of intergenerational mobility than the average for their respective country or region of origin. All relative mobility estimates within the subsamples of refugees are higher, as well as all absolute upward mobility estimates; with the exception of refugees from Syria and the MENA region, whose upward mobility rate is not significantly different, or slightly lower than the average rate of comparable individuals in their region of origin. Hence, the evidence provided by our analysis suggests generally positive skill selection on unobserved skills among our sample of young male refugees in Germany. 
Conclusions
In this study we evaluate the self-selection of recently arrived asylum seekers in Germany using a novel survey dataset. Previously, Lange and Pfeiffer (2018) show that the asylum seekers in this sample are positively selected on observable characteristics, specifically, on years of education. To evaluate the degree of self-selection on unobservable characteristics for these young male refugees, we measured their degree of intergenerational mobility and compared it with the average for comparable individuals in their region of origin. We found that the individuals in our sample display, on average, a higher degree of intergenerational mobility than a same-aged reference group in their region of origin.
Measures of relative and absolute upward mobility paint the same picture, providing additional evidence for a general pattern of positive skill selection for refugees in Germany.
Our sample covers refugees living in two group accommodations in a German municipality. Due to the novelty of both the data and the analysis, these findings provide interesting new evidence on the intergenerational mobility and self-selection patterns of recently arrived young male asylum seekers in Germany. In addition, the quota-based and random allocation of refugees among the German Federal States and municipalities further supports the external validity of these results. However, it should be noted that these findings have some limitations. First, because of the relatively small sample size, the resulting analysis has limited statistical power. Secondly, although our sample and estimates should be comparable with the World Bank estimates, some degree of uncertainty still persists. For instance, the measurement of educational achievement in our data is the years of schooling as indicated by the respondent, while the analysis performed by the World Bank uses the imputed regular years of schooling; based on the educational degree obtained as indicated by the respondent.
These findings add new insights regarding the recent refugee crisis and its implications for recipient countries. If the skill level of refugees is relatively high, as our results suggest, this, presumably, will positively affect their assimilation prospects within the host countries' labor markets, as well as their integration into society. Furthermore, their investment in location specific human capital should also be relatively high in the short run, as well as in the long run, and even in an intergenerational dimension; i.e. the investment of parents in the human capital of their children. A favorable environment facilitating these investments and supporting the economic assimilation of refugees may pay off in the long run for recipient countries. 
